wo 2004/091463 



PCTAJS2004/010808 



-1- 

SYSTEM FOR COMPRESSION THERAPY 

RELATED APPLICATION 

The present application claims priority to United States Provisional 
5 Patent Application Serial No. 60/462,130, filed April II, 2003, the complete 
disclosure of which is hereby expressly incorporated by reference. 



BACKGROUND OF THE INVENTION 

The present disclosure relates to a system for compression therapy, and 

10 particularly to a system for applying compression to one or more of a person's limbs 
to promote blood flow. More particularly, the present disclosure relates to a 
compression therapy system having inflatable sleeves that couple to one or more of a 
person's limbs and that are inflated and deflated to promote blood flow. 

Sleeves that couple to a person's limbs and that are inflated to promote 

15 blood flow are well known. Such sleeves typically have one or more air bladders and 
associated hoses or tubes leading jfrom the bladder(s) to a pimip unit. Conventional 
pump units are usually stand-alone units that house a pump or other suitable pressure 
source along with valves, manifolds, pressure sensors and control circuitry that 
cooperate with the pump to inflate and deflate the associated bladder(s) according to a 

20 control algorithm. These pump units are oft-times placed on a cabinet or a stand 
next to a bed or other piece of furniture on which a person rests. In recent times, 
portable pimip units that may be carried by a person during compression ihexapy have 
been developed. See, for example, U.S. Patent Nos. 6,478,757 and 6,447,467, each of 
which is entitled Device for Pressurizing Limbs. See, also, U.S. Patent AppUcation 

25 Publication No. 20020042583A1, which is entitled Automatic Portable Pneumatic 
Compression System. 

SUMMARY OF THE INVENTION 

According to flie present invention, a system for applying compression 
30 therapy to patient's limb is provided and has one or more of the following features or 
combinations thereof The system comprises a compression module and a 
compression sleeve adapted to couple to a patient's limb. The compression module 
may couple to a patient-support apparatus. The patient-support apparatus may have a 
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module-receiving cavity that receives at least a portion of the compression module. 
The system may have a conduit extending between the compression module and the 
compression sleeve. A portion of the conduit may be routed through a portion of the 
patient-support apparatus. The patient-support apparatus may comprise a bed. The 
5 patient-support ^paratus may comprise a mattress. The module-receiving cavity may 
be provided in a siderail of the bed, a foot board of the bed, a deck section of the bed, 
or in the mattress. The compression module may couple to a headwall unit The 
headwall unit may have a module-receiving cavity that receives at least a portion of 
the compression module. The compression module may have an electric circuit that 
1 0 conununicates with a network of a healthcare facility. The electric circuit of the 
compression module may communicate with the network via an electrical control 
system of the bed. The electric circuit of the compression module may couple to the 
network when the compression module is coupled to the headwall. 

In some illustrative embodiments, the compression module carries a 
15 pressure generator that operates to inflate the compression sleeve through the conduit. 
In other illustrative embodiments, the compression module couples to an external 
pressure source and a valve of the compression module is operated to control the 
application of pressure from the external pressure source to the compression sleeve. 
In another illustrative embodiment, the compression module carries a pressure 
20 generator and also is coupleable to an external pressure source. In this latter 

embodiment, a control valve may be operated to select whether the compression 
sleeve is inflated by the pressure generator carried by the compression module or by 
the external pressure source. 

According to an aspect of this disclosure, data is downloaded from the 
25 compression module to one or more computer devices of the network and/or software 
revisions are uploaded to the compression module from one or more computer 
devices of the network. In some embodiments, the downloading and/or uploading 
takes place while the compression module is in use and is coupled to the network. In 
other embodiments, the downloading and/or uploading takes place at a remote 
30 location at a later time after use. In some embodiments, a battery of the compression 
module is recharged while the compression module is coupled to the patient-support 
apparatus or to the headwall unit. In other embodimmts, the compression module is 
recharged when coupled to a separate recharging apparatus. In one illustrative 
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embodiment, the compression module receives power from a power cord that plugs 
into a lighter socket of an automotive vehicle. 

According to another aspect of this disclosure, a housing of the 
compression module is configured for portability. For example, different types of 
5 handles for carrying the compression module and different types of attachment 
mechanisms for coupling the compression module to ho^ital equipment to be 
transported therewith are disclosed herein. According to a further aspect of this 
disclosure, different types of garments for carrying the compression module are 
provided, hi some embodim^ts, the compression sleeve is the garment which carries 
10 the compression modvde. ^ 

Additional features will become apparent to those skilled in the art 
upon consideration of the following detailed description of illustrative embodiments 
exemplifying the best mode of carrying out various systems for compression therapy 
as presently perceived. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying 
figures, in which: 

Fig. 1 is a perspective view of a compression therapy system according 
20 to this disclosure showing a hospital bed, a footboard of the hospital bed exploded 

away from a patient-support deck of the hospital bed, a compression module exploded 
away from a module-receiving cavity formed in the footboard, and a pair of 
compression sleeves exploded away from the footboard; 

Fig. 2 is a perspective view of an altemative compression therapy 
25 system showing a hospital bed, a siderail exploded away from the a patient-support 
deck of the hospital bed, a compression module exploded away from a module- 
receiving cavity formed in the side rail, and a pair of diagrarmnatic compression 
sleeves exploded away from the siderail; 

Fig. 3 is a perspective view of another altemative compression therapy 
30 system showing a hospital bed situated near a headwall unit, a compression module 
exploded away from the headwall unit, the compression module being configured for 
insertion into a module-receiving cavity of the headwall unit, and a pair of conduits 
(in phantom) being routed through the headwall unit from the module-receiving 
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cavity to respective conduit couplers that are accessible on a portion of the headwall 
unit adjacent an end of the hospital bed; 

Fig. 4 is a perspective of the footboard of the compression therapy 
system of Fig. 1, showing a pair of conduit couplers accessible on a back wall of the 
5 footboard that faces toward a patient when the footboard is coitpled to the hospital 
bed, a pair of conduits (in phantom) extending from the conduit couplers to the 
module-receiving cavity (in phantom), an electrical coupler (in phantom) situated at 
the bottom of the footboard, and an electrical line extending from the electrical 
coupler to the module-receiving cavity; 

10 Fig. 5 is a side elevation view of the siderail of the compression 

therapy system of Fig. 2, showing a pair of conduit couplers accessible on a side wall 
of the siderail that faces toward a patient, a pair of conduits (in phantom) extending 
from the conduit couplers to the module-receiving cavity (in phantom), and an 
electrical line extending from the module-receiving cavity out of the siderail; 

15 Fig. 6 is a perspective view of a fttrther alternative compression 

therapy system showing a mattress having a module-receiving cavity at a head end 
thereof, a compression module configured for insertion into the module-receiving 
cavity, a pair of conduit couplers accessible on opposite sides of the mattress near a 
foot end of the mattress, and a pair of conduits (in phantom) extending from the 

20 module-receiving cavity to respective conduit couplers; 

Fig. 7 is a perspective view of another alternative compression therapy 
system, similar to the system of Fig. 6, but having a module-receiving cavity in one of 
the sides near the head of the mattress; 

Fig. 8 is a perspective view of an altemative compression module 

25 showing the module having a substantially rectangular, box-shaped housing, a conduit 
coupler at one end of the housing, and a handle at an opposite end of the housing; 

Fig. 9 is a perspective view of an altemative hospital bed having a 
patient-support deck with a pivotable head deck section that includes a module- 
receiving cavity configured to receive therein the compression module of Fig. 8; 

30 Fig, 10 is a fragmentary perspective view showing a caregiver 

inserting the compression module of Fig. 8 part way into the module-receiving cavity 
included in the head deck section of the hospital bed of Fig. 9; 
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Fig, 1 1 is a block diagram showing a bed having a condmt routed 
therethrough, a compression module that is coupleable to the bed, and a compression 
sleeve that is selectively coupleable to the bed and to the compression module; 

Fig. 12 is a block diagram showing a bed having an electrical control 
5 system and a conduit routed therethrough, a conq>ression module that is coupleable to 
the bed, an additional conduit that is coupleable to the compression module, a 
compression sleeve that is selectively coupleable to the bed and to the additional 
conduit, and an electric circuit of the compression module being coupled to an 
external power source and to a network of computer devices via the electrical control 
1 0 system of the bed; 

Fig. 13 is a block diagram showing a bed having an electrical control 
system and a conduit routed therethrough, a compression module that is coupleable to 
the bed and to an extemal pressure source, a compression sleeve that is selectively 
coupleable to the bed and to the compression module, and an electric circuit of the 
15 compression module being coupled to an extemal power source and to a network of 
computer devices via the electrical control system of the bed; 

Fig. 14 is a block diagram showing a bed having a conduit routed 
therethrough, a compression module tibiat is coupleable to the bed and to a headwall, a 
compression sleeve that is selectively coupleable to the bed and to the compression 
20 module, and the headwall unit having outlets for coimecting the compression module 
to an external powex source, to the network, and to an extemal pressure source; 

Fig. 15 is a perspective view of a supply-storage station showing a 
plurality of compression modules coupled conomunicatively to a computer to 
download data thereto or to receive data, such as software upgrades, therefrom; 
25 Fig. 16 is a perspective view of a module-recharging apparatus 

showing a vertical recharging stick and three module-receiving cradles coupled to the 
recharging stick; 

Fig. 17 is a perspective view showing of one of the compression 
modules which is configured to receive power from a power cord that plugs into a 
30 lighter socket of an automotive vehicle; 

Fig. 18 is a perspective view of an alternative compression module 
having a housing with a carrying handle molded integrally therewith; 
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Fig. 19 is a perspective view of another alternative con^)ression 
module having a pivotable carrying handle coupled to a housing of the compression 
module; 

Fig. 20 is a perspective view of a further alternative compression 
5 module having a housing with loop-receiving eyelets molded integrally therewith and 
showing a pair of flexible loops ttiat are coupled to respective loop-receiving eyelets; 

Fig. 21 is a perspective of yet another alternative compression module 
showing a belt clip molded integrally with a housing of the compression module; 

Fig. 22 is a perfective view of still another altemative compression 
10 module showing a clip that is molded integrally with a housing of the compression 
module and that is configured to couple the compression module to a horizontally 
extending tube; 

Fig. 23 is a top plan view of a yet a further altemative compression 
module having a pair of flanges and a knob that are configured to couple the 
1 5 compression module to a vertically extending pole; 

Fig. 24 is a perspective view showing a compression module coupled 
to an armrest of a wheelchair to be transported therewith; 

Fig. 25 is a perspective view showing a compression module coupled 
to a horizontal tube of a walker to be transported flierewith; 
20 Fig. 26 is a perspective view showing a compression module coupled 

to a vertical IV pole extending upwardly from a wheeled base; 

Fig. 27 is perspective view showing a person wearing a shoulder 
harness having a pouch in which a first compression module is carried and wearing a 
faimy pack having a pouch in which a second compression module is carried; 
25 Fig. 28 is a perspective view showing a person wearing a vest having a 

pocket in which a compression module is carried; and 

Fig. 29 is a perspective view showing a compression sleeve coupled to 
a calf of a person and showing the compression sleeve having a pocket in which a 
compression module for inflating the compression sleeve is carried. 

30 



DETAILED DESCRIPTION OF THE DRAWINGS 

One embodimait of a compression therapy system 30 in accordance 
with this disclosure comprises a patient-support apparatus 32, a compression module 
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34 that detachably couples to apparatus 32, and one or more compression sleeve 
assemblies 36 that detachably couple to apparatus 32 as shown in Fig. 1. Illustrative 
apparatus 32 comprises a hospital bed (sometimes referred to herein as **bed 32") 
having a frame 38, a patient-support deck 40 coupled to frame 38, a patient-support 

5 surface or mattress 42 supported by deck 40, a set of siderails 44 coupled to deck 40, 
and a footboard 46 that detachably couples to deck 40. Apparatus 32 has a head end 
48 and a foot end 50 as shown in Fig. 1 . Footboard 46 couples to deck 40 so as to 
extend upwardly from deck 40 adjacent to foot end 50 of bed 32. 

One of illustrative compression sleeve assemblies 36 comprises a 

10 sleeve 52 that is sized and configured for attachment to a patient's calf and a conduit 
54 that extends from sleeve 52 as shown in Fig. 1. Condxiit 54 includes a flexible 
ribbon 56 of three tubes 58 and a conduit coupler 60 mounted to an end of ribbon 56 
that is distal from sleeve 52. Sleeve 52 is subdivided into first, second, and third 
inflatable portions 62, 64, 66, each of which is associated with a respective tube 58 of 

15 ribbon 56. Coupler 60 has three ports 68, each of which commimicates pnexmaatically 
with a respective tube 58. The other of illustrative compression sleeve assemblies 36 
comprises a sleeve 70 that is sized and configured for attachment to a patient*s foot 
and a conduit 72 that extends from sleeve 70 as also shown in Fig. L Conduit 72 
includes a single, flexible tube 74 and a conduit coupler 76 mounted to an end of tube 

20 74 that is distal from sleeve 70, Sleeve 70 has one inflatable portion 78 which is 
associated with tube 74. Coupler 76 has three ports 80, two of which are "dummy" 
ports and one of which communicates pneumatically with tube 74. 

Sleeve 52 wraps aroimd and encompasses a patient's calf so that first 
portion 62 is situated shghtly above the patient's ankle and so that portion 66 is 

25 situated shghtly below the patient's knee. Suitable fasteners 82, such as hook strips 
that mate with companion loop strips or with an outer layer of material of sleeve 52, 
are provided for holding sleeve 52 on the patient's calf Mflatable portion 78 of 
sleeve 70 wraps around a patient's foot so as to cover the arch, the heel, and the top of 
the patient's foot. Sleeve 70 also has a strap 84 that is tethered to portion 78 and that 

30 wraps around the patient's ankle. Suitable fasteners 86, such as hook strips that mate 
with companion loop strips or with an outer layer of material of sleeve 70, are 
provided on portion 78 and on strap 84 for holding sleeve 70 on the patient's foot. 
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It shoiild be appreciated that assemblies 36 having sleeves 52, 70 are 
merely a couple of examples of the types of compression sleeve assemblies that may 
be included in system 30 and therefore, compression sleeves of all shapes, sizes, and 
types, including sleeves that cover substantially all of a patient's limb and including 

5 sleeves having any number of inflatable portions, are within the scope of this 

disclosure for use in system 30, as are sleeves that slip onto a patient's limb rather 
than wrap around the patient's limb. Furthermore, in some embodiments, couplers 
60, 76 may be onaitted such that distal ends of conduits or tubes 58, 74 couple to 
associated sleeve ports directly. 

10 Illustrative compression module 34 and sleeve assembUes 36 are each 

coupleable to footboard 46. A firont panel or wall 88 of footboard 46 is formed to 
include a module-receiving cavity 90, shown best in Fig. 1, in which compression 
module 34 is received.when module 34 is coupled to footboard 46. Wall 88 may be 
formed, such as by molding, with cavity 90 therein or, altematively, wall 88 may have 

15 a substantially planar portion with an opening and a separate piece or pieces that 
attach to the planar portion to defibae cavity 90 adjacent the opening. 

In the illustrative embodiment, cavity 90 is sized to receive the entire 
module 34 therein. In altemative embodiments, a smaller cavity is provided in 
footboard 46 and only a portion of module 34 is received in this altemative cavity. In 

20 still further embodiments, no cavity is provided in footboard 46 and module 34 

couples to footboard 46 via other mechanisms, such as hooks, posts, straps, brackets, 
or the like. In some embodiments having a cavity, such as cavity 90, formed in 
footboard 34, one or more retention mechanisms (not shown), such as latches, 
retractable pins, clips, detents, straps, bands, arms, doors, or the like, are provided to 

25 retain module 34 in the cavity. 

A pair of conduit couplers 92 are moimted or otherwise supported with 
respect to a back panel or wall 94 of footboard 46 as shown in Fig. 4. In addition, an 
electrical connector 96 is coupled to or otherwise supported with respect to a bottom 
98 of footboard 46. When footboard 46 is coupled to deck 40, connector 96 mates 

30 with an associated electrical connector 99, shown in Fig. 1, that is coupled to deck 40. 
Illustratively, footboard 46 has a pair of sockets 100, shown in Fig. 4 (in phantom), 
and bed 32 has a pair of posts 110 that extend upwardly from deck 40 as shown in 
Fig. 1. Posts 110 are received in sockets 100 to couple footboard 46 to bed 32. As 
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footboard 46 moves downwardly toward the foot end 50 of deck 40 during conpling 
of footboard 46 to bed 32, the upper ends of posts 110 enter sockets 100 to properly 
align connector 96 with connector 99 prior to the mating of connectors 96, 99. 

Connector 99 is coupled via suitable electrical lines or conductors (not 
5 shown) to the electrical system of bed 32. Connector 96 is coupled via suitable 
electrical lines or conductors 1 12, shown in Fig. 4 (in phantom) to an electrical 
coimector 114 that is accessible through cavity 90 as shown in Fig. 1 . Thus, lines 1 12 
which mtercoimect connectors 96, 1 14 are routed through an interior region which is 
defined between firont panel 88 and back panel 94 of footboard 46. Conduit couplers 
10 92 are coupled via respective pneumatic lines or conduits 1 16 to associated pneumatic 
couplers 118 which are accessible through cavity 90. Lines 116 which connect 
couplers 92 and xespective couplers 1 18 are also routed through the interior region of 
footboard 46. In the illustrative embodiment, couplers 92 each have three ports 120 
which mate with the ports 68, 80 of whichever of couplers 60, 76 are mated therewith. 
15 Couplers 60, 76 are selectively coupleable to either of couplers 92. 

Module 34 has an electrical connector and a pair of pneumatic couplers 
that mate with connector 1 14 and couplers 118 when module 34 is received in cavity 
90. In the illustrative embodiment, connector 1 14 and couplers 1 18 are associated 
with an upwardly facing surface that imderlies cavity 90. In alternative embodimrats, 
20 connector 114 and/or couplers 118 may be associated with any of the side surfaces, 
top surface, and/or back surface that cooperate with the upwardly facing surface to 
define cavity 90 in footboard 46. In these altemative embodiments, the associated 
electrical connector and pneumatic couplers of module 34 are located in the 
appropriate locations on module 34 so as to mate with the connector 1 14 and couplers 
25 118 that are situated in the altemative locations on footboard 46. 

Module 34 has a housing 122 witii an interior region in which is 
situated electrical and pneumatic circuitry which operates to inflate and deflate 
sleeves 64, 78 in accordance with one or more control algorithms. User inputs 124 
are provided on the firont of housing 122 and are engaged by a user to input operating 
30 parameters into the circuitry of module 34. Such operating parameters may include 
inflation sequence, maximum/minimum inflation pressure(s), dwell time(s) afl;er 
inflation, and the amount of time between inflations. One or more displays, such as 
an LED or a display screen, may be included in module 34 to communicate various 
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data, such as operating conditions and alann conditions, to the user. When module 34 
is received in cavity 90, electrical power is provided through connectors 96, 99, 1 14 
and lines 1 12 to modiile 34 from the electrical system of bed 32, which receives 
powCT either from a standard power outiet or from an on-board battery. In addition, 
5 data may be communicated between the circuitry of module 34 and the circuitry of 
bed 32 through connectors 96, 99, 1 14 and lines 1 12. 

When module 34 is coupled to foot board 46 of bed 32 and when 
sleeve assemblies 36 are coupled to foot board 46 of bed 32, module 34 operates to 
inflate and deflate sleeves 52, 70 so as to apply compression fhorspy to one or more of 
10 the limbs ofthe patient resting on bed 32. Module 34 has its own battery that 

provides electrical power to operate the electrical and pneumatic circuitry thereof 
when module 34 is disconnected from foot board 46. However, because the circuitry 
of module 34 is provided with electrical power via bed 32 when modtde 34 is 
received in cavity 90 of foot board 46, the battery power of module 34 is conserved. 
15 In some embodiments, the battery of module 34 is recharged while module 34 is 
coupled to foot board 46. 

Siderails 44 of bed 32 have various user inputs for controlling 
functions of bed 32. For example, the siderails 44 nearer the foot end of bed 32 have 
a set of caregiver control buttons 126 that are used by caregivers to articulate various 
20 sections of deck 40 and that are used by caregivers to raise, lower, and tilt deck 40 
relative to a base 41 of bed 32. These same siderails 44 have a set of patient control 
buttons 127 that are accessible to the patient to articulate various sections of deck 40. 
The caregiver control buttons 126 may include buttons for locking out the patient 
control buttons 127 so that sections of deck 40 do not articulate in response to the 
25 patient pressing buttons 127. Illustratively, one of siderails 44 also has a display unit 
128 with a display screen 130 and a set of buttons 131 that are used to scroll tiirough 
and select various control options appearing on screen 130. 

When module 34 is coupled to footboard 46 of bed 32, one or more of 
buttons 126, 131 may be used to enter operating parameters into module 34. In 
30 addition, data relating to opiating parameters and alarm conditions may be displayed 
on screen 130, or otherwise retrieved, when module 34 is coupled to foot board. 
Thus, commands entered on buttons 126, 131 relating to flie operation of module 34 
are coimnunicated to the circuitry of module 34 through the electrical control system 
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of bed 32. Similarly, data sensed or otherwise generated by module 34 may be 
communicated through the electrical control system of bed 32 to display unit 128 for 
display on screen 130. 

When the patient resting on bed 32 needs to exit bed 32, such as to go 
5 to the bathroom or to undergo physical therapy or other medical treatments or 

procedures, module 34 and couplers 60, 76 may be decoupled from foot board 46 and 
then couplers 60, 76 may be coupled directly to the pneumatic couplers of module 34 
so that compression therapy can continue while the patient is away from bed 32. The 
battery of module 34 provides power to tiie circuitry of module 34 to inflate and 
10 deflate sleeves 52, 70 while the patient is out of bed 32. Illustratively, module 34 is 
small and lightweight and can be carried by the patient while-the patient is 
ambulatory. Suitable belts, straps, harnesses, vests, or the like may be provided for 
the patient to carry module 34. 

Referring now to Fig. 2, an altemative compression therapy system 
15 140 comprises a bed 132 having a siderail 144 to which module 34 and sleeve 

assemblies 36 are each coupleable. Bed 132 is similar to bed 32 and therefore, like 
reference numerals are used to denote portions of bed 132 that are substantially the 
same as like portions of bed 32. Siderail 144 has a front panel or wall 188 that is 
formed to include a module-receiving cavity 190 in which compression module 34 is 
20 received when module 34 is coupled to siderail 144. Wall 1 88 may be formed, such 
as by molding, with cavity 190 therein or, alternatively, wall 188 may have a 
substantially planar portion with an opening and a separate piece or pieces that attach 
to the planar portion to define cavity 190 adjacent the opening. 

In the illustrative embodiment, cavity 190 is sized to receive the entire 
25 module 34 therein. In altemative embodiments, a smaller cavity is provided in 

siderail 144 and only a portion of module 34 is received in this altemative cavity. In 
still further embodiments, no cavity is provided in siderail 144 and module 34 couples 
to siderail 144 via other mechanisms, such as hooks, posts, straps, brackets, or the 
like. As was the case with cavity 90 of foot board 46 of bed 32, one or more retention 
30 mechanisms (not shown), such as latches, retractable pins, clips, detents, straps, 

bands, arms, doors, or the like, may be provided to retain module 34 in cavity 190 of 
siderail 144 of bed 132. Bed 132 has a foot board 146 without any module-receiving 
cavity formed therein. In altraiative embodiments, each of the footboard and one or 
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more siderails of a bed may have module-receiving cavities provided therein for 
receiving module 34. 

A pair of conduit couplers 192 is moimted or otherwise supported with 
respect to a back panel or wall 194 of siderail 144 as shown in Fig. 5. Couplers 192 
5 have ports 120 as was the case with couplers 92 associated with footboard 46. Either 
of compression sleeve assemblies 36 are coupleable to either of couplers 192 
associated with siderail 144. Compression sleeve assembly 36 having sleeve 52 is 
shown diagraimnatically in Fig. 2. An altemative compression sleeve assembly 36 
having a sleeve 152 is also shown diagrammatically in Fig. 2. Associated witihi sleeve 
10 152 are condxiits 155 forming a ribbon 157 having two tubes 159 which extend from 
sleeve 152 to a conduit coupler 161 having ports 169. The two tubes 159 suggests 
that sleeve 152 has two inflatable sections. Of course, sleeves having any number of 
inflatable sections are contemplated by this disclosure. Coupler 161 is also 
coupleable to couplers 192 of siderail 144 and to couplers 92 of foot board 46 of bed 
15 32. Two of ports 169 of coupler 161 are in pneumatic communication with respective 
tubes 159 and one of ports 169 is a "dummy" port. 

An electrical connector 1 54 and a pair of pneumatic couplers 1 58 are 
accessible in cavity 190 of siderail 144 as shown m Figs. 2 and 5. Couplers 158 are 
coupled to respective couplers 192 by respective pneumatic lines 150 that are routed 
20 ttirough an interior region of siderail 144 which is defined between walls 1 88, 194 of 
siderail 144. A mechanism 148 is provided for pivotably coupling siderail 144 to 
deck 40 of bed 132 so that siderail 144 is movable between a raised, use position and 
a lowered, storage position. Mechanism 148 comprises an aim 160 having an interior 
region 162 as shown in Fig. 5. An electrical line 164 extends from connector 154 and 
25 is routed to the electrical control system of bed 132 through interior region 162 of arm 
160 and through an opening 166 formed in deck 40. 

Module 34 has an electrical connector and a pair of pneumatic couplers 
as mentioned above. TTie electrical connector and pneimiatic couplers of modxile 34 
mate with connector 154 and couplers 158, respectively, when module 34 is received 
30 in cavity 190 of siderail 144. hi the illustrative embodiment, connector 154 and 
couplers 158 are associated with an upwardly facing surface of siderail 144 that 
underlies cavity 190. In altemative embodiments, connector 154 and/or couplers 158 
may be associated with any of the side surfaces, top surface, and/or back surface that 



wo 2004/091463 



PCTAJS2004/010808 



-13- 

cooperate with the upwardly facing surface to define cavity 190 in siderail 144. In 
these alternative embodiments, the associated electrical connector and pneumatic 
couplers of module 34 are located in the appropriate locations on module 34 so as to 
mate with the connector 154 and couplers 158 that are situated in the alternative 
5 locations on siderail 144. 

When module 34 is received in cavity 190, electrical power is provided 
through connector 154 and line 164 to module 34 from the electrical systCTi of bed 
32, which receives power either from a standard power outlet or from an on-board 
battery. In addition, data may be communicated between the circuitry of module 34 
10 and the circuitry of bed 32 through connector 154 and line 164. Any one or more of 
siderails 44, 144 of bed 132 may have various user inputs for controlling functions of 
bed 32. For example, any of siderails 44, 144 of bed 132 may have caregiver control 
buttons 126 and/or patient control buttons 127 similar to those of bed 32. In addition, 
any one or more of siderails 44, 144 of bed 132 may have a display unit (not shown) 
15 with associated screen and user inputs similar to display unit 128 of bed 32. When 
module 34 is coupled to siderail 144 of bed 132, one or more of buttons 126 and/or 
the user inputs of any associated display xmit may be used to enter operating 
parameters into module 34. In addition, data relating to operating parameters and 
alarm conditions may be displayed on the screen of any associated display unit, or 
20 otherwise retrieved, when module 34 is coupled to siderail 144. Such commands and 
data may be communicated througih the electrical control system of bed 132 as was 
the case with bed 32. 

When module 34 is coupled to siderail 144 of bed 132 and when sleeve 
assemblies 36 are coupled to siderail 144 of bed 132, module 34 operates to inflate 
25 and deflate sleeves 52, 70, 152, as the case may be, so as to apply compression 

therapy to one or more of the limbs of the patient resting on bed 132. The battery of 
module 34 may be recharged while module 34 is coupled to siderail 144. When the 
patient resting on bed 32 needs to exit bed 32, module 34 and couplers 60, 76, 161, as 
tiie case may be, are decoupled from siderail 144 and then couplers 60, 76, 161, as the 
30 case may be, are coupled direcfly to the pneumatic couplers of module 34 so that 

compression therapy can continue while the patient is away from bed 32. The battery 
of module 34 provides power to the circuitry of module 34 to inflate and deflate 
sleeves 52, 70, 152, as the case maybe, while the patient is out of bed 32. 
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Reforing now to Fig. 3, an alternative compression therapy system 
230 comprises a headwall unit 200 that is coupled to a wall 202 of a healthcare 
facility and that has a cavity 290 which is configured for receiving module 34. 
Illustrative headwall unit 200 has a bed locator portion 210 and a main portion 212 
5 coupled to portion 210. Beds, stretchers, or other patient support devices, such as an 
illustrative bed 232 may be positioned adjacent portion 210 of headwall unit 200 as 
shown,in Fig. 3. Bed 232 is sinular to beds 32, 132 and therefore, like reference 
numerals are used to denote portion of bed 232 that are substantially similar to like 
portions of beds 32, 132. 
10 Headwall unit 200 has a plurality of electrical power outlets 214 firom 

which electrical power is available, a plurality of data ports or outlets 216 which are 
coupled to a computer network of the healthcare facility, and a plmrality of gas service 
outlets 218 which are coupled to a medical gas system of the healthcare facility. 
Illustrative headwall unit 200 also has an intercom or nurse call module 228 which is 
1 5 configured for communication with other such modules in other rooms and with a 
master nurse station of the healthcare facihty. Various types of medical gas services, 
such as oxygen, nitrogen, carbon dioxide, nitrous oxide, medical air, and medical 
suction are available via respective ones of outiets 218. Thus, medical equipment (not 
shown) may plug into outlets 214 to receive power, may couple to one or more of 
20 outlets 218 to receive gas or suction, and may couple to ports 216 to communicate 
with other computer devices of the computer network of the healthcare facility. 

Portion 212 of headwall unit 200 has a front panel or wall 220 in 
which the module-receiving cavity 290 is provided. For example, wall 220 may be 
foraied, such as by molding, with cavity 290 therein or, altematively, wall 220 may 
25 have a substantially planar portion with an openiQg and a separate piece or pieces that 
attach to the planar portion to define cavity 290 adjacent the opening. In altemative 
embodiments, cavity 290 may be provided in a side wall 222 or a top wall 224 or any 
otiier portion of headwall unit 200. In the illustrative embodiment, cavity 290 is sized 
to receive the entire module 34 therein. In altemative embodiments, a smaller cavity 
30 is provided in unit 200 and only a portion of module 34 is received in this altemative 
cavity, hi still fiiriher embodiments, no cavity is provided in unit 200 and module 34 
couples to unit 200 via other mechanisms, such as hooks, posts, straps, brackets, or 
the like. As was the case with cavity 90 of foot board 46 of bed 32 and with cavity 
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190 of siderail 144 of bed 132, one or more retention mechanisms (not shown), such 
as latches, retractable pins, chps, detents, straps, bands, arms, doors, or the like, may 
be provided to retain module 34 in cavity 290 of unit 200. 

A pair of conduit coiq)lers 292 is mounted or otherwise supported with 
5 respect to a front panel or wall 226 of bed locator portion 210 of unit 200 as shown in 
Fig. 3. Couplers 292 have ports (not shown) that are substantially similar to ports 120 
of couplers 92, 192 associated with footboard 46 and siderail 144, respectively. Each 
of the above-described compression sleeve assembUes 36 is coupleable to either of 
couplers 292 associated with unit 200. In some embodiments, such as the illustrative 
10 embodiment having head end 48 of bed 232 adjacent headwall unit 200, conduit 

extenders are provided to interconnect couplers 292 with couplers 60, 76, 161, as the 
case maybe, of sleeve assemblies 36. If bed 232 is positioned with foot end 50 
adjacent headwall unit 200, then the conduit extenders may not be needed. 

An electrical connector 254 and a pair of pneumatic couplers 258 are 
15 accessible in cavity 290 of headwall unit 200 as shown in Fig. 3. Couplers 258 are 
coupled to respective couplers 292 by respective pneumatic lines 250 that are routed 
through an interior region of unit 200. The mterior region of illustrative unit 200 is 
defined behind walls 220, 226 and beneath wall 224. An electrical hne (not shown) 
extends from connector 254 and couples to power lines and/or computer network 
20 lines of the healthcare facility. The electrical connector and pneumatic couplers of 
module 34 mate with connector 254 and couplers 258, respectively, when module 34 
is received in cavity 290 of unit 200, In the illustrative embodiment, connector 254 
and couplers 258 are associated with an upwardly facing surface of portion 212 that 
underUes cavity 290. In alternative embodiments, connector 254 and/or couplers 258 
25 may be associated with any of the side surfaces, top surface, and/or back surface that 
cooperate with the upwardly facing surface to define cavity 290 in portion 212 of unit 
200. In these alternative embodiments, the associated electrical connector and 
pneumatic couplers of module 34 are located in the appropriate locations on module 
34 so as to mate with the connector 254 and couplers 258 that are situated in the 
30 alternative locations within cavity 290. 

When module 34 is received in cavity 290, electrical power is provided 
to module 34 through connector 254 and the associated power lines of the healthcare 
facility. In addition, data may be communicated between the circuitry of module 34 
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and the computer network of the healthcare facility through connector 254 and 
associated data lines. If the electrical control system of bed 232 is coupled to the 
computer network of the healthcare facility, then one or more of the user inputs 126, 
131 of bed 232 may be used to enter operating parameters into module 34, which 
5 operating parameters are communicated to module 34 from bed 232 through the 
computer network of the healthcare facility. In addition, data relating to operating 
parameters and alarm conditions of module 34 may be communicated to bed 232 
through the computer network of the healthcare facility to be displayed on the screen 
130 of display unit 128. Altematively, a display unit similar to unit 128 and/or a 
10 module, similar to module 228, may be provided on headwall unit 200 (or elsewhere) 
and may be used to communicate operating parameters to module 34 and/or to receive 
for display data relating to the operating parameters or alarm conditions of module 34. 

When module 34 is received in cavity 290 of headwall unit 200 and 
when sleeve assemblies 36 are coupled to couplers 292 of headwall unit 200, module 
15 34 may be operated to inflate and deflate the sleeves of sleeve assCTiblies 36 so as to 
apply compression therapy to one or more of the limbs of the patient to which tiie 
sleeves are coupled while the patient is resting in bed 232. The battery of module 34 
may be recharged while module 34 is coupled to headwall unit 200. When the patient 
resting on bed 232 needs to exit bed 232, module 34 and sleeve assemblies 36 are 
20 decoupled from imit 200 and then sleeve assemblies 36 are coupled directly to the 
pneumatic couplers of module 34 so that compression therapy can continue while the 
patient is away from bed 232. The battery of module 34 provides power to the 
circuitry of module 34 to inflate and deflate the sleeves of sleeve assemblies 36 while 
the patient is out of bed 232. 
25 In altemative embodiments, pressurized gas from a separate or external 

gas source of the medical gas system of the healthcare facility may be used to inflate 
the sleeves of sleeve assemblies 36 when sleeve assemblies are coupled to couplers 
292 associated with unit 200. In such altemative embodiments, module 34 may have 
an additional pneumatic coupler that mates with an associated pneimiatic coupler in 
30 cavity 290 to receive the pressurized gas from the separate gas source when module 
34 is received in cavity 290. Also in such embodiments, tiie pneumatic circuitry and 
electrical circuitry of module 34 is operable to control the flow of pressurized gas 
from the external gas source to the sleeve assemblies 36. By using pressurized gas 
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from the external gas source when module 34 is received in cavity 290, the usage of 
the internal or on-board pressxire generator (i.e., pxmip or compressor) of module 34 is 
conserved thereby prolonging the useful life of the pressure generator of module 34. 

An alternative compression module 234, shown in Fig. 8, may be used 
5 either with a first patient support apparatus or mattress 242, shown in Fig. 6, to form a 
compression therapy system 260, or with a second patient support apparatus or 
mattress 272, shown in Fig. 7, to form a compression therapy system 270. Mattresses 
242, 272 may be used on any of beds 32, 132, 232 in lieu of mattress 42 or may be 
used on any otiier type of person support device, such as a stretcher, surgical table, 
10 cot, bedframe, etc. Mattresses 242, 272 each have a head end 236, a foot end 238 
spaced longitudinally from head end 236, and a pair of sides 240 extending 
longitudinally between ends 236, 238. 

Each mattress 242, 272 comprises a core 244 and a coverlet 246 
having an interior region in which core 244 is situated. Each mattress 242, 272 also 
15 has a module-receiving cavity 280 formed in core 244. Illustrative module 234 is 
sh2^ed like an elongated box and cavities 280 of mattresses 242, 272 are similarly 
shaped. In system 260, the long dimension of cavity 280 of mattress 242 is parallel 
with long dimension of mattress 242. In system 270, the long dimension of cavity 
280 of mattress 272 is orthogonal to the long dimension of mattress 272. Illustrative 
20 cavities 280 are situated adjacent head end 236 of mattresses 242, 272 near one of the 
head end comers ttiereof to minimize the chance that a person resting on mattress 242 
or mattress 272 feels module 234 through core 244. However, it is within the scope 
of this disclosure for cavities 280 to be situated anywhere in mattresses 242, 272. 

Core 244 comprises one or more support elements, such as foam 
25 elements, air bladders, gel layers, springs, and the like. All types of support elements 
used in mattresses are contemplated by this disclosure. Coverlet 246 comprises a top 
sheet or panel 282, a bottom sheet or panel (not shown), a pair of side sheets or panels 
284, and a pair of end sheets or panels 286 as shown in Figs. 6 and 7. Panels 282, 
284, 286, and the bottom panel of coverlet 246 may be fastened together, such as by 
30 sewing, adhesive, or RF welding, for example, to form a one-piece coverlet. In such 
embodiments an opening may be provided somewhere on coverlet 246, perhaps on 
panel 286 at the foot end 238 of mattresses 242, 272, through which core 244 may be 
accessed. Closure members, such as zippers, snaps, or one or more flaps with hook 
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and loop fastener elanents may be provided on coverlet 246 for opening and closing 
such an opening. In alternative embodiments, coverlet 246 may be a multi-piece 
covorlet having separate sections that are coupleable together with couplers, such as 
zippers, snaps, or hook and loop fastener elements. 
5 Coverlet 246 of each mattress 242, 272 has an opening through which 

cavity 280 of ttie associated core 244 is accessed. Specifically, this opening is 
provided in the head end panel 286 of coverlet 246 of mattress 242 and is provided in 
one of the side panels 284 of coverlet 246 of mattress 272. Each mattress 242, 272 
has a liner member 288 that lines the associated cavity 280 and that has a space 
10 shaped to module 234. Liner memb^ 288 is made of a fairly rigid material, such as 
metal or plastic, to prevent cavities 280 of mattresses 242, 272 firom deforming or 
collapsing when a person is resting on respective mattresses 242, 272. Thus, liner 
member 288 ensures that module 234 is insertable into and removable jfrom cavity 
280 regardless of whether or not a person is resting on either of mattresses 242, 272. 
15 Illustratively, portions of core 244 surround the top, bottom, sides, and one of the 
ends of Uner member 288. 

Liner member 288 of each mattress 242, 272 has a box-like, first 
portion 294 that lines the respective cavity 280 and a second portion 296 that couples 
to the associated coverlet 246 as shown in Figs. 6 and 7. Illustratively, second portion 
20 296 comprises a flange (sometimes referred to herein as "flange 296") that couples to 
coverlet 246 adjacent the opening in coverlet 246 through which cavity 280 is 
accessed. Flange 296 is square-shaped and extends perpendicularly outwardly from 
the top, bottom, and side walls of portion 294. Thus, portions of coverlet 246 are 
situated between flange 296 and core 244. Flange 296 may be coupled to coverlet 
25 246 by any suitable fastener, such as adhesive, snaps, RF welding, clips, tabs, or the 
like. In some embodiments, mattresses 242, 272 have liner members 288 that are 
removable fi-om the associated cavities 280 and that can be replaced with one or more 
filler elements (not shown), such as a foam element, an air bladder, etc., that fills 
cavities 280 when the patient resting on either of mattresses 242, 272 does not need 
30 compression therapy. 

A coupler 262 having a set of pneumatic ports is formed in or is 
otherwise coupled to the end wall of portion 294 of liner member 288 in the interior 
region of core 244 of each of mattresses 242, 272. Each mattress 242, 272 comprises 
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a pair of condmts 264, which, in turn, each has one or more tubes 266 and a conduit 
coupler 268 having a set of pneumatic ports. Tubes 266 are routed through the 
interior region of coverlet 246 between coupler 262 and respective couplers 268 
which are situated outside the interior region of coverlet 246. Illustratively, couplers 
5 262 are coupled to side panels 284 of coverlet 246 closer to the foot end 238 of 
respective mattresses 242, 272 than to the'head end 236 thereof. In altemative 
embodiments, couplers 262 are coupled to other portions of coverlet 246 or are 
detached from coverlet altogether and are coupled only to ends of tubes 266 outside 
of the interior region of coverlet 246. 
1 0 Tubes 266 may be routed between various elements that comprise 

cores 244 of mattresses 242, 272, through tuimels or channels or other passageways 
foraied in the various elements that comprise cores 244 of mattresses 242, 272, and/or 
between cores 244 and portions of the associated coverlets 246. In some 
embodiments, tubes 266 may have support members, such as metal coils, rigid 
15 collars, or rigid sheaths, that are embedded therein, formed thereon, or otherwise 
associated therewith. These support membere may serve to inhibit tubes 266 from 
kinking or collapsing due to the weight of a person resting on mattresses 242, 272 or 
due to articulation of mattresses 242, 272 along with the underlying bedframe. 

Module 234 has a main housing 274, a handle 276 coupled to one end 
20 of housing 274, and a pneumatic coupler 278 extending from an opposite end of 
hoxising 274 as shown in Fig. 8. Illustrative housinjg 274 is box-sh£5>ed having a 
rectangular top wall 273, a pair of rectangular side walls 275, a first end wall 277 that 
is substantially square-shaped, a second end wall 279 that is substantially square- 
shaped, and a rectangular bottom wall (not shown) that is substantially shnilar to top 
25 wall 273. It is within the scope of this disclosure, however, for module 234 to have 
any suitable shape for receipt in correspondingly shaped cavities of mattresses 242, 
272. Pneumatic coupler 278 has a set of pneumatic ports and, illustratively, is oval in 
shape. Coupler 278 may have any shape so long as coupler 262 is correspondingly 
shaped to permit couplers 278, 262 to mate together. 
30 In the illustrative embodiment, handle 276 is pivotable about an axis 

281 relative to housing 274 between a use position, shown in Fig. 8, and a storage 
position (not shown). In some embodimrats, wall 277 of housing 274 has a recess 
(not shown) that receives handle 276 when handle 276 is pivoted to the storage 
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position so that an edge 283 of handle 281 is substantially coplanar with the main 
portion of wall 277. Optionally, a spring or other biasing member may be provided 
for biasing handle 276 toward the storage position. Module 234 is sized so that, when 
inserted fully into cavity 280 of eittier mattress 242, 272, coupler 278 mates 
5 automatically witihi coupler 262. In some embodiments, wall 279 of housing may abut 
the back wall of liner member 288 and wall 277 may be substantially coplanar with 
flange 296 when module 234 is inserted fiilly into cavity 280. 

One or more retention mechanisms (not shown), such as latches, 
retractable pins, clips, detents, straps, bands, arms, doors, or the like, may be provided 
10 to retain module 234 in cavity 280 of respective mattresses 242, 272. Li some 

embodiments, a retractable lock member, such as a pin or a lug, extends from housing 
274 into an aperture formed in each Uner member 288 to lock module 234 in the 
respective cavity 280 of mattresses 242, 272. In such embodiments, movement of 
handle 276 about axis 281 from the storage position to the use position may be 
15 transferred via a suitable mechanism, such as a cable or other type of linkage, to 
retract tibie lock member from the aperture of liner member 288 thereby unlocking 
module 234 for removal from the respective cavity 280. A spring or other type of 
biasing element may be provided to bias the lock member to its extended position 
relative to housing 274. 
20 Housing 274 carries electrical circuitry, including a power source, and 

pneumatic circuitry, including a pressure generator. Thus, when module 234 is 
received in cavity 280 of either mattress 242, 272 and when sleeve assembUes 36 are 
coupled to couplers 262 of the associated mattress 242, 272, module 234 maybe 
operated to inflate and deflate the sleeves of sleeve assemblies 36 so as to apply 
25 compression therapy to one or more of the limbs of the patient to which the sleeves 
are coupled while the patient is resting on the associated mattress 242, 272. In some 
embodiments, xiser inputs and/or a display may be provided on waU 277 of module 
234 to allow a user to enter operating parameters into module 234 and/or to view 
operating or alarm data. In other embodiments, module 234 is pre-programmed with 
30 a permanent set of operating parameters. 

Referring now to Figs. 9 and 10, an altemative hospital bed 332 with 
which module 234 may be used to form yet another compression therapy system 330 
according to this disclosure, has a patient-support deck 340 with a pivotable deck 
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section 341. Illustratively, deck section 341 supports a head portion of mattress 42. 
Bed 332 is similar to bed 32 and bed 132 and therefore, like reference numerals are 
used to denote portions of bed 332 that are substantially the same as like portions of 
bed 32 and bed 132. Deck 340 of bed 332 is movable into a chair configuration as 

5 shown in Fig. 9. 

Deck section 341 has a plurality of module-receiving cavities 390 at 
least one of which is configured to receive compression module 234 as shown in Fig. 
10. A set of partition walls or plates 342 are provided between adjacent cavities 390. 
Other types of modules, such as those shown and described in U.S. Patent Nos. 
• 10 6,119,291; 6,047,424; and 5,630,238; which are hereby incorporated by reference 
herein, may be inserted into associated cavities 290 to perform other therapies or 
functions, such as percussion and vibration therj^y, rotation therapy, inflation of a 
low airloss mattress, fluidization of a mattress having flviidizable media, etc. 

Section 341 of deck 340 has a set of back walls 344 which have 
1 5 pneumatic and/or electrical coi^lers 346 mounted thereto or otherwise associated 
tiierewith as shown in Fig. 10. When module 234 is inserted fiilly into the associated 
cavity 390 of deck 340, coupler 278 of module 234 mates automatically with the 
respective coupler 346. In addition, wall 279 of module 234 may abut the associated 
wall 344 of deck 340 when module 234 is mserted fuUy into the respective cavity 
20 390. In the illustrative ranbodiment, section 341 of deck 340 has a set of bottom walk 
348 which have lock-receiving bosses 350 formed therein. Alternatively, separate 
lock-receiving bosses may be coupled to or otherwise supported with respect to 

bottom walls 348. 

Bosses 350 have apertures or pockets that receive lock members which 

25 extend from the modules, such as module 234, that are inserted into the associated 
cavities 390. Receipt of tiie lock members in the apertures or pockets of bosses 350 
retains the modules in cavities 390. As mentioned above, module 234 may have a 
suitable mechanism to move the associated lock member from the extended position 
to a retracted position in response to movement of handle 276 from the storage 

30 position to the use position. In alternative embodiments, module 234 may have an 
aperture or pocket and deck may have a lock member that retains module 234 in the 
associated cavity 390. In the illustrative embodiment, a door 352 is provided to 
further retain the modules, such as module 234, in the associated cavities 390. Door 
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352 is a xmitary structure that moves to block or allow access simultaneously to all of 
cavities 390 and the modules therein. In some alternative embodiments, door 352 is 
omitted. In still other alternative embodiments, a set of smaller doors are provided 
and are associated with individual cavities 390. A set of windows 354 are provided in 
5 door 352 for viewing portions of the modules received in cavities 390. Door 352 is 
hinged to section 341 of deck 340 along the bottom edge and a suitable biasing 
mraiber, such as a torsion spring, is provided to bias door 352 from the opened 
position, shown in Fig. 10, toward the closed position, shown ia Fig. 9. 

Bed 332 has a set of conduits (not shown) that are routed from the 
10 coupler 346 associated with module 234 to one or more other couplers located 

elsewhere on bed 332. Such other couplers may be located anywhere on bed 332, 
such as on the footboard 146, siderails 44, other sections of deck 340, frame 38, base 
41, and/or mattress 42. Sleeve assemblies 36 are coupleable to these couplers and 
module 234 is operable to inflate and deflate the sleeves of sleeve assemblies to apply 
15 compression therapy to the patient to which the sleeves are coupled. Iq some 
embodiments, module 234 receives power from and/or communicates with the 
electrical system of bed 332 and can be programmed with the user controls of bed 332 
as described above in connection with beds 32, 132. 

In accordance with this disclosure, therefore, a compression thenqpy 
20 system 1030 comprises a compression module 1034 which is coupleable to a conduit 
1010 that is routed through a portion of a patient-support apparatus 1032 and is also 
coupleable to a conduit 1054 of a compression sleeve assembly 1036 as shown 
diagrammatically in Fig. 11. Assembly 1036 is selectively coupleable to patient- 
support apparatus 1032 and to module 1036. Module 1034 has a pneumatic coupler 
25 1012 with one or more outlet ports that mate with associated inlet ports of a first 
pneumatic coupler 1014 of patient-support apparatus 1032. Assembly 1036 has a 
pneumatic coupler 1016 with one or more inlet ports that mate with associated outlet 
ports of a second pneumatic coupler 1018 of apparatus 1032. Apparatus 1032 may be 
a bed, a stretcher, a surgical table, a chair, or the like, or a portion thereof, such as a 
30 mattress or a support pad. 

Module 1034 has an electric circuit 1020, a battery 1022, and a 
pressure generator 1024 as shown diagrammatically in Fig. 11. Pressure generator 
1024 may comprise, for example, a pump, a comjpressor, a blower, or any other 
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device capable of inflating a compression sleeve. Battery 1022 supplies power via 
suitable electrical conductors to circuit 1020 and to pressure generator 1024. The 
term 'Ijattery" as used herein is intended to cover all types of electrical power storage 
devices including, for example, a single battery cell, a plurality of battery cells, a 
5 battery pack, and one or more capacitors. 

Module 1034 also has one or more valves 1026 which, in some 
embodiments, are coupled to a manifofd. Module 1034 has one or more conduits 
1028 extending between pressure generator and 1024 either valve(s) 1026 or the 
manifold to which valve(s) 1026 are coupled. In addition, module 1034 has one or 
10 more conduits 1038 that extend between the port(s) of coupler 1012 and either 

valve(s) 1026 or the manifold to which valve(s) 1026 are coupled. Illustratively, one 
or more pressure sensors 1040 of module 1034 are exposed to the pressure in 
conduit(s) 1038 and are coupled via suitable electrical conductors to circuit 1020. 
One or more vent conduits 1042 are coupled either to valve(s) 1026 or to the manifold 
15 to which valve(s) 1026 are coupled. 

When module 1034 is detached from apparatus 1032 and coupler 1016 
of sleeve assembly 1036 is coupled to coupler 1012 of module 1034, circuit 1020 
sends control signals to pressure generator 1024 and to valve 1026 to control the 
inflation and deflation of a compression sleeve 1052 which is coupled to a person's 
20 limb. For example, during an inflation cycle, circuit 1020 signals valve 1026 to move 
to an inflation position having conduit 1028 in fluid communication with conduit 
1038, which is in fluid communication with conduit 1054 through couplers 1012, 
10161 Valve 1026 is configured so that, when valve 1026 is in the inflation position, 
conduit 1042 is blocked from fluid conmumication with condmts 1028, 1038. 
25 After valve 1026 moves to the inflation position, circuit 1020 activates 

pressure generator 1024 to inflate sleeve 1052 through valve 1026, conduits 1028, 
1038, 1054, and couplers 1012, 1016. Sensor 1040 provides feedback to circuit 1020 
which is indicative of the pressure in conduit 1038 which, in turn, correlates to the 
pressure in sleeve 1052. When the pressure in sleeve 1052 reaches a desired pressure 
30 value corresponding to maximum inflation pressure, circuit 1020 deactivates pressure 
generator 1024 and moves valve 1026 either to an inflation-hold position or a 
deflation position, depending upon the control algorithm programmed into circuit 
1020. In the inflation-hold position, the pneumatic communication between conduit 
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1038 and conduits 1028, 1042 is blocked by valve 1026. Thus, sleeve 1052 remains 
inflated when valve 1026 is moved to the inflation-hold position after inflation of 
sleeve 1052. In those embodiments having an inflation-hold cycle after the inflation 
cycle, valve 1026 moves to the deflation position after a programmed period of time. 
5 In the deflation position, conduit 1038 is in fluid communication with conduit 1042 
which, in turn, is in fluid communication with the ambient environment Thus, the 
pressurized fluid in sleeve 1052 vents to the ambient environment througih conduits 
1038, 1042, 1054 and couplers 1012, 1016 when valve 1026 is in the deflation 
position. 

10 Although illustrative module 1034 is shown in Fig. 1 1 as having only 

one valve 1026, a plurality of valves 1026 may be included in modxile 1034 as 
mentioned above. In such embodiments having plural valves 1026, conduit 1028 may 
commimicate with each of the plurality of valves 1026 through passages of an 
associated manifold. Also in such embodiments having plural valves 1026, a plurality 

15 of conduits 1038 may be provided for inflating an associated plurality of sections or 
bladders of an alternative compression sleeve assembly. Circuit 1020 may be 
programmed to operate the plurality of valves and to activate/deactivate pressure 
generator 1024 according to any desired control algorithm, including a sequential 
inflation algorithni in which blood flow is promoted in a direction toward a person's 

20 torso. 

When module 1034 is coupled to apparatus 1032 such that coupler 
1012 is coupled to coupler 1014 and when sleeve assembly 1036 is coupled to 
apparatus 1032 such that coupler 1016 is coupled to coupler 1018, circuit 1020 
signals valve 1026 and activates/deactivates pressure generator 1024 in substantially 

25 the same manner as described above to inflate and deflate sleeve 1052 of assembly 
1036. However, pressurized fluid moves through conduit 1010 of apparatus 1032 
during inflation and deflation of sleeve 1052 in addition to the other conduits of 
system 1030. The direction of movement of pressurized fluid through conduit 1010 is 
dependent upon whether sleeve 1052 is being inflated or deflated. In those 

30 embodimrats having a plurality of valves 1026 for controlling inflation/deflation of a 
plurality of bladders or sections of a sleeve assembly, apparatus 1032 comprises a 
plurality of conduits 1010 routed therethrough. 
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Due to the added volume of conduit 1010, the time to inflate sleeve 
1052 may increase when sleeve is inflated through conduit 1010. To compensate for 
the added volume of conduit 1010, some embodiments of module 1034 may have a 
dual speed or multi-speed pressure generator that operates at a higher speed to 
5 increase the volume flow rate of pressurized fluid when sleeve is inflated through 
conduit 1010. Ja such ©tnbodiments, a suitable sensor may be provided, such as in 
coupla- 1012, for example, to provide a mode signal to circuit 1020 which indicates 
whether coupler 1012 has coupler 1016 of sleeve assembly 1036 coupled thereto or 
whether coupler 1012 has coupler 1014 of apparatus 1032 coupled thereto. The speed 
10 of pressure generator 1024 is then adjusted or selected accordingly by circuit 1020 
based on the mode signal. In other embodiments, a user may input an inflation time 
parameter into circuit 1020 and circuit 1020 will adjust the operation of pressure 
generator 1024 to achieve the desired inflation time that is input by the user. 

A compression therapy system 1 130, which is similar to system 1030, 
15 comprises abed 1132, a compression module 1134, a compression sleeve assembly 
1 136, and an additional conduit 1 137 as shown diagrammatically in Fig. 12. Portions 
of system 1130 which are substantially the same as like portions of system 1030 are 
denoted with like reference numerals. One difference between system 1 130 and 
system 1030 is the inclusion of additional conduit 1 137 in system 1 130. Conduit 
20 1 137 has a first coupler 1 1 12 that is coupleable to coupler 1012 of module 1134 and a 
second coupler 1116 that is coiq)leable to coupler 1016 of compression sleeve 
assembly 1 136. Conduit 1054 of illustrative assembly 1 136 is shorter than conduit 
1054 of assembly 1036. Although conduit 1 137 is illustrated as a single conduit 
through which sleeve 1052 is inflated and deflated, it is within the scope of this 
25 disclosure for a plurality of conduits 1 137 to be provided in system 1 130 for inflating 
and deflating a pluraUty of sleeves or a plurality of diffwent sections of a sleeve, hi 
such embodiments, the plurality of conduits 1137 maybe coupled together to form a 
ribbon of conduits and, ftirthemiore, multi-port couplers may be provided at the ends 
of such a ribbon for coiq)ling to appropriately configured couplers 1012, 1016. 
30 The volume of ttie internal flow passage of conduit 1137 may be 

substantially equivalent to the volume of the internal flow passage of conduit 1010 
which is routed through bed 1 132. In such an embodiment, when pressure generator 
1024 operates at a particular speed to produce a particular volume flow rate of 
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pressurized flxiid, compression sleeve 1052 will generally inflate to a target pressure 
within a particular period of tune regardless of whether module 1 134 operates to 
inflate sleeve 1052 through conduit 1010 of bed 1132 or through conduit 1137. Thus, 
a single speed pressure generator 1024 may be acceptable for use in some 
5 embodiments of module 1 134 to achieve desired inflation of sleeve 1052. Of course, 
a pressure generator 1024 having a controllable speed may be provided in module 
, 1134, if desired. 

Another difference between system 1 130 and system 1030 is that 
module 1 134 of system 1 130 has an electrical coupler 1050 and bed 1 132 has an 

10 electrical coupler 1058 that mates with coupler 1050 when module 1 134 is coupled to 
bed 1 132. Coupler 1050 is coupled via suitable electrical conductors to circuit 1020 
of module 1 134 and coupler 1058 is coupled via suitable electrical conductors to an 
electrical control system 1056 of bed 1 132. Bed 1 132 also has a power coupler 1060 
configured to couple to external power source 1062 and a network coupler 1064 

15 configured to couple to a network 1066 of computer devices. Coupler 1060 is 
coupled to the electrical control system 1056 of bed 1 132 via suitable electrical 
conductors and coupler 1064 is also coupled to the electrical control system 1056 of 
bed 1 132 via suitable electrical conductors. 

When module 1 134 is coupled to bed 1 132, power for operating circuit 

20 1020 and pressure generator 1024 may be provided firom external power source 1062 
through the electrical control system 1056 of bed 1 132. In addition, Ihe power firom 
extemal power source 1062 may be used to recharge battery 1022 of module 1 134 
when module 1 134 is coupled to bed 1 132. Furthermore, data may be communicated 
between network 1066, the electrical control system 1056 of bed 1132, and electric 

25 circuit 1020 of module 1 134 when module 1 134 is coupled to bed 1 132. Such data 
may include various operating parameters and alarm conditions of module 1 134 
and/orbed 1132. 

Yet another compression therapy system 1230, which has features that 
are similar to features of systems 1030, 1130, comprises sleeve assembly 1036, bed 
30 1 132, and an altemative compression module 1234 as shown diagrammatically in Fig. 
13. Portions of system 1230 which are substantially the same as like portions of 
systems 1030, 1 130 are denoted with like reference numerals. The main difference 
between system 1230 and systems 1030, 1 130 is that module 1234 does not have a 
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pressxire generator, but rather, pressurized fluid is provided to module 1234 from an 
extemal pressure source 1240. Such a pressure source 1240 may include, for 
example, a sq)arate pump or compressor situated in a portable housing that is located 
nearby module 1234 or that detachably mounts to module 1234 to be transported 
5 therewith. Such a pressure source 1240 may also include, for example, a medical gas 
system of a healthcare facility having remote source equipment, such as one or more 
pump xmits or compressor units located in a maintenance room, and a series of pipes 
or other types of conduits that are routed from the source equipment to various gas 
outlets located throughout the healthcare facility. Any type of device or equipment 
10 capable of producing pressurized fluid is considered to be a '^pressure source" in 
accordance with this disclosure. 

Module 1234 has a source coupler 1242 to which is coupled a coupler 
1244 that is situated at an end of a conduit 1246 extending from extemal pressure 
source 1240 as shown diagranamatically in Fig. 13. Conduit 1246 may be, for 
15 example, a pneumatic line or hose tiiat extends between a gas outlet in a hospital 

room and module 1234. In such an embodiment, another coupler (not shown) may be 
provided at an end of conduit 1246 for coupling to the gas outlet associated with 
extemal pressure source 1240. In some embodiments, coupler 1244 includes a valve 
or other similar structure that closes an associated flow passage and/or port of coupler 
20 1244 when coupler 1244 is decoupled from coupler 1242. Such a valve or similar 
structure moves to an opened position in response to coupling of coupler 1244 to 
coupler 1242 to pranit pneumatic communication between extemal pressmre source 
1240 and an intemal conduit 1228 of module 1234. Conduit 1228 extends within 
module 1234 between coupler 1242 and valve 1026. 
25 When extemal pressure source 1240 is coupled to module 1234, circuit 

1020 signals valve 1042 to open and close according to a control algorithm to inflate 
compression sleeve 1052 of compression sleeve assembly 1036 either directly, if 
assembly 1036 is coupled to module 1234, or through conduit 1010 of bed 1132, if 
module 1234 and assembly 1036 are coupled to bed 1 132. In the illustrative example, 
30 circuit 1020 of module 1234 may receive power from extemal power source 1062 and 
commimicates with network 1066 through the electrical control system 1056 of bed 
1 132, If module 1234 does not receive power from extemal power source 1062, such 
as is the case when power source 1062 is disconnected from bed 1 132, then battery 
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1022 supplies the power necessary to operate circuit 1020 and associated components 
of module 1234, such as valve 1026 and sensor 1040. Bed 1 132 may also have an 
onboard battery (not shown) to operate the electrical control system 1056 and 
associated components when bed 1 132 is discomected from external power source 
5 1062. 

A further conapression therapy system 1330 according to this 
disclosure, which has features snnilar to systems 1030, 1130, 1230, comprises patient- 
support apparatus 1032, compression sleeve assembly 1036, and an alternative 
compression module 1334 as shown diagrammatically in Fig. 14. Portions of system 
10 1330 which are substantially the same as like portions of systems 1030, 1130, 1230 
are denoted with like reference numerals. Although patient-support apparatus 1036 is 
labeled as *T3ed" in Fig. 14, other types of patient-supports devices, as mentioned 
herein, may be included in system 1330. 

Module 1334 has its own pressure generator 1024 and also has a 
15 coupler 1342 that is coupleable to external pressure source 1240. Modxile 1334 

further comprises a selector or valve 1326 that is coupled pnexmiatically to coupler 
1342 by a conduit 1328 and that is coupled pnexmiatically to valve 1026 by a conduit 
1338. In addition, module 1334 has a conduit 1318 extending from an outlet of 
pressure generator 1024 to valve 1326. In alternative embodiments, a manually 
20 actuated valve is provided in module 1 334 to sOTve as a selector in lieu of electrically 
actuated valve 1 326. The position of such a manually actuated valve may be 
determined by a handle, knob, lever, or the like that is moved by a user. 
Alternatively, such a manually actuated valve may be moved mechanically to the 
appropriate position as a result of external pressure source 1240 being coupled to 
25 coupler 1342 or decoupled from coupler 1342. 

Valve 1326 of illustrative system 1330 is an electrically actuated valve 
that is movable between first, second, and third positions in response to one or more 
control signals received by valve 1326 from circuit 1020 of module. When valve 
1326 is in the first position, pneumatic communication between pressure generator 
30 1024 and conduit 1338 is blocked and pneimaatic communication between pressure 
source 1240 and conduit 1338 is blocked. When valve 1326 is in the second position, 
pressure generator 1024 is inpnemnatic communication witibi conduit 1338 and 
pneumatic communication between pressure source 1240 and conduit 1338 is 
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blocked. When valve 1326 is in the tiiird position, pressvire source 1240 is in 
pneumatic communication with conduit 1338 and pneumatic communication between 
pressure generator 1024 and conduit 1338 is blocked. 

When valve 1026 is moved to the inflation position and valve 1326 is 
5 moved to ttie second position, operation of pressure generator 1024 results in the 

inflation of sleeve 1052 of assembly 1036 either directly, if assembly 1036 is coupled 
to module 1334, or through conduit 1010 of bed 1032. When valve 1026 is moved to 
flie inflation position and valve 1326 is moved to the third position, pressure source 
1240 suppUes pressurized fluid flirough module 1334 to inflate sleeve 1052 of 
10 assembly 1036 eitho* directly, if assembly 1036 is coupled to module 1334, or 

through conduit 1010 of bed 1032. Valves 1026, 1326 maybe mounted to a common 
manifold such that one or more of conduits 1038, 1042, 1318, 1328, 1338, or portions 
thereof, are provided by passages formed in the manifold. 

Module 1334 has an electrical coupler or connector 1360 which is 
15 configured for coupling to external power 1062 as shown in Fig. 14. Module 1334 
also has an electrical coupler or connector 1364 which is configured for coupUng to 
network 1066. Couplers 1360, 1364 are coupled via suitable electrical conductors to 
electric circuit 1020 of module 1334. Thus, unhke modules 1134, 1234 of systems 
1130, 1230, respectively, module 1334 conmiunicates directly with network 1066 
20 rather than through the electrical control system, if any, of the associated patient- 
support apparatus 1032. hi addition, module 1334 receives power directly &om 
external power 1062 instead of through the electrical system, if any, of the associated 
patient-support apparatus. 

In the illustrative embodiment of system 1330, module 1334 is 
25 coupleable to a headwall unit 1330 as shown diagrammatically in Fig. 14. Headwall 
unit 1330 may include outlets or connectors (not shown) that provide connectivity 
between module 1334 and external power 1062, network 1066, and external pressure 
source 1240. Although blocks 1062, 1066, 1240 are illustrated diagrammatically as 
being surrounded by headwall 1330, it should be understood that the components and 
30 systems associated with blocks 1062, 1066, 1240 are not physically located, m their 
entirety, within headwall 1330, but rather, headwall 1330 provides module 1334 with 
connectivity to these various systems. Although module 1334 of system 1330 is 
described as being coupleable to headwall 1330 and although module 34 is described 
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above as being coupleable to headwall unit 200, it is within the scope of this 
disclosure for modules 34, 1334 (or any of the other compression modules disclosed 
herein) to be coupleable to other types of architectural structures used in healthcare 
facilities. Such architectural structures may include, for example, columns that 
5 extend either partially or fully between a floor and a ceiling; chases that are mounted 
to a wall, a ceiling, or some other structure; arms that are suspended from a ceiling, a 
wall, a floor-supported frame, or some other structure; pedestals that are mounted to 
or otherwise rest upon a floor or some other structure; and carts, such as stand-alone 
carts, carts that are dockable to a patient-support apparatus, and carts that are 
10 dockable to some other structure. 
' * Referring now to Fig. 15, an illustrative supply-storage station 360 has 

storage shelves 362 on which various supplies 364, such as compression sleeve 
assembhes 36, 1036, compression modules 34, 234, 1034, 1134, 1234, 1334, spare 
parts for modules 34, 234, 1034, 1 134, 1234, 1334, and/or other supplies may be 
15 stored, as desired. Station 360 has a device 366 to which modules 34 are mounted for 
recharging and/or communicating data to and/or from a computer 368 of station 360, 
Computer 368 may be coupled to the network of the healthcare facility or may be a 
stand-alone computer. Electrical conductors 370 extend between device 366 and 
computer 368. In some embodiments, data is downloaded from modules 34 to 
20 computer 368 through device 366 and data from computer 368, such as operating 

software upgrades, is uploaded to modules 34 through device 366. Illustrative device 
366 comprises a board or substrate 372 and a set of electrical connectors (not shown) 
that are supported with respect to board 372 at appropriate locations to mate with the 
electrical connectors of modules 34. Illustrative device 366 is configured to 
25 accommodate up to four modules 34. In altemative embodiments, device 366 may be 
configured to accommodate more or less than four modules 34. 

Referring now to Fig. 16, a module-recharging apparatus 380 
comprises a vertical recharging stick 382 and three module-receiving cradles 384 
coupled to the front of recharging stick 382. Cradles 384 are configured to receive 
30 and support modules 34 therein. A set of prongs (not shown) extend from the rear of 
stick 382 and are configured for receipt in a standard electrical plug or receptacle. 
Suitable conductors, such as wires, extend through the interior region of stick 382 
between the set of prongs and respective electrical connectors 386 which are located 
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on associated bottom walls 388 of cradles 384. AC to DC conversion circuitry is 
provided in the interior region of stick 382, in some embodiments, to convert the 
standard AC power received by ttie prongs of apparatus 380 into a predetermined DC 
voltage for application to modules 34 through connectors 386. In other embodiments, 
5 each module 34 has its own AC to DC conversion circuitry receives standard AC 
power via connectors 386. 

Illustrative cradles 384 are configured to receive the lower portion of 
modules 34 flierein. A front wall 392 of each cradle 384 is formed witii a cutout 394 
through which user inputs 124 of modules 34 are accessible when modules 34 are 

10 mounted to cradles 384. Cradles 384 are tilted sUghtly forwardly relative to stick 382 
such that the front face of modules 34 faces slightly toward the floor when modules 
34 are situated therein. A back wall 396 of each cradle 384 has an upwardly 
extending lobe or protrusion 398. The lobes 398 of the two lower cradles 384 overlap, 
a small portion of the front walls 392 of the next successive cradles 384 situated 

15 thereabove. Wires are routed to the two upper coimectors 386 through spaces 

provided behind the two lower lobes 398. Stick 382 has an enlarged lower end 400 
through which wires are routed to the lower connector 386. Each cradle 384 has a 
pair of side walls 402 extending between tiie respective front walls 392 and back 
walls 396. 

20 Although module 34 has been described above as being part of various 

compression therapy systems used primarily in healthcare environments, module 34 
and the associated compression therapy systems may be used in other environments 
as well. For example, compression therapy systems including module 34 and sleeve 
assembUes 36 may be used to promote blood flow in the legs of passengers on long 

25 flights, train rides, bus rides, etc. In addition, truck drivers, taxi drivers, airline pilots, 
etc. may use such compression therapy systems to promote blood flow in their legs. 
Just about any person who wishes to promote blood flow in their legs may do so in 
just about any location due to the portability of module 34 and sleeve assembUes 36. 

In the case of bus drivers, taxi drivers, or anyone else traveling in an 

30 automotive vehicle who wishes to use module 34 to control inflation/deflation of one 
or more sleeve assemblies 36 coupled to their legs and/or feet, a power cord 410, 
shown in Fig. 17, that plugs into a standard lighter socket of an automotive vehicle 
may be used to provide power to module 34. Power cord 410 has a lighter plug 412 at 
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one end thereof and a module plug 414 at the opposite end thereof. Lighter plug 412 
is configured for receipt in a standard Ughter socket to receive power from the 
electrical system of the associated automotive vehicle. Module plug 414 is releasably 
coupleable to the electrical connector of module 34. Use of power cord 410 to 
5 provide power to module 34 conserves the charge of any batteries of module 34. Li 
some CTttbodiments, tiie batteries of module 34 are recharged when power cord 410 is 
used to provide power to module 34. 

Referring now to Fig. 18, an alternative compression modide 434, 
which is similar to module 34, has a housing 422 with a carrying handle 420 molded 
10 integrally with a main portion 426 of housmg 422. As was the case with module 34, 
module 434 has user inputs 124 for providing operating parameters to the circuitry of 
module 434 to control the inflation/deflation of the associated compression sleeve 
assembUes 36. Handle 420 comprises a grippable portion 428 and a pair of connector 
portions 430 intercoimecting portions 426, 428. Coimector portions 430 support 
1 5 grippable portion 428 in spaced relation with main portion 426 so that a finger- 
receiving openmg 432 is defined between portions 426, 428. Opening 432 is sized to 
receive one or more of a user's fingers. Thus, a user is able to grip handle 420 to 
carry module 434. 

Another alternative compression module 444 has a housing 442 to 
20 which a separate carrymg handle 450 is coupled for pivotmg movement about an axis 
452 as shown in Fig. 19. Handle 450 comprises a base portion 454, a grippable 
portion 456, and a pair of connector portions 458 interconnecting portions 454, 456. 
Handle 450 further comprises a pair of pivot flanges 460 extendmg downwardly from 
portion 454. Flanges 460 are situated alongside the opposite sides of housing 442 of 
25 module 444. A set of pivot pins (not shown) or other suitable structure for permitting 
handle 450 to pivot relative to housing 442 are provided. In some embodiments, the 
pivot structure associated with flanges 460 comprises a set of cylindrical or 
hemispherical projections that are received in complimentary shaped pockets or 
detents formed in housing 442. Such projections and detents may be sized to permit 
30 handle 450 to snap onto and oflF of housing 442. Connector portions 458 support 
grippable portion 456 m spaced relation with base portion 454 so that a finger- 
receiving opening 448 is defined between portions 454, 456. Opening 448 is sized to 
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receive one or more of a user's fingers. In alternative embodiments of handle 450, 
base portion 454 is omitted. 

A further altemative compression module 464 has a housing 462 with 
a pair of loop-receiving eyelets 460 molded integrally with a top wall 466 of housing 

5 462 as shown in Eig. 20. Each eyelet 460 has a slot or opening tibrough which 
respective flexible straps 470 may be threaded. Each strap 470 has fastened to the 
opposite ends thereof suitable couplers, such as an illustrative loop material patch 472 
and a hook material patch 474. After strips 470 are threaded through openings 468 of 
eyelets 460, strips may be routed around other structures, such as a portion of a 

10 siderail of a bed, an armrest of a wheel chair, a handle of a nigjitstand, a belt worn by 
a user, etc., and the loop material patch 472 may then be fastened to the hook material 
patch 474 so that straps 470 form loops 476 which couple module 464 to the 
structure. Snaps, clips, or the like may be used as couplers on straps 470 in lieu of the 
illustrative hook-and-loop material arrangement. 

15 Yet another altemative compression module 484 has a housing 482 

with a belt clip 480 molded integrally with a back wall 486 of housing 482 as shoAvn 
in Fig. 21 . hi altemative embodiments, belt cUp 480 is a separate piece that is 
removably attachable to back wall 486 via suitable coupling mechanisms, such as a 
tongue-in-groove arrangement, fingers, snaps, tabs, or the like. Illustrative housing 

20 482 has a pair of eyelets 460 formed integrally with a top wall 488 of housing 482. 
Eyelets 460 of module 484 are substantially identical to eyelets 460 of module 464. 
hi altemative embodiments, eyelets 460 are omitted firom module 484. 

Belt clip 480 has a first flange 490 that extends substantially 
horizontally away firom back wall 486 by a small amount and a second flange 492 that 

25 extends downwardly firom flange 490 as shown in Fig. 21 . Flange 492 has a distal 
free end 496. Flange 492 is spaced from, but substantially parallel with, back wall 
486 to define a belt-receiving space 494 therebetsveen. Thus, belt clip 480 is 
configured to permit module 484 to be chpped onto a user's belt such that housing 
482 is situated on one side of the user's belt, flange 490 extends over the top of the 

30 user's belt, and flange 492 is situated on an opposite side of the user's belt. 

Still another altemative compression module 534 has a housing 510 
with a tube clip 520 molded integrally with a back wall 512 of housing 510 as shown 
in Fig. 22. In altemative embodiments, tube clip 520 is a separate piece that is 
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removably attachable to back wall 486 via suitable coupling mechamsms, such as 
those mentioned above in connection with belt cUp 480. Illustrative housing 510 also 
has eyelets 460 formed integrally with a top wall 514 of housing 510. Eyelets 460 of 
module 534 are substantially identical to eyelets 460 of module 464. In alternative 
5 embodiments, eyelets 460 are onutted from module 534. 

Tube cUp 520 is generally serpentine in vertical cross section, having a 
curved, first flange 516 that is coupled at its upper end to back wall 512 and having a 
curved, second flange 518 that is appended to the lower end of flange 516. The outer 
surface of flange 516 faces away from back wall 512 and is generally convex, 

10 whereas the outer surface of flange 518 faces away from back wall 512 and is 

generally concave. Flange 518 has a distal free end 522. Flange 516 is spaced from 
back wall 512 to define a tube-receiving space 524 therebetween. Thus, tube cUp 520 
is configured to pemiit modxile 534 to be clipped onto a tube or other similar 
structural member such that housing 510 is situated on one side of the tube and such 

1 5 that flange 5 16 wraps partially around the tube with a fiiction fit engagement. For 
example, tube cUp 520 may be used to mount module 534 to a horizontal portion 526 
of an armrest 528 of a wheelchair 530 to be transported therewith as shown in Fig. 24. 
As another example, clip 520 may be used to mount module 534 to a horizontal tube 
536 of a walker 538 to be transported therewith as shown in Fig. 25. CUp 520 may 

20 also be used to mount module 534 to other stmctural members of all sorts of other 
devices, including a siderail of a hospital bed. 

Yet a finrther altemative compression module 544 according to this 
disclosure has a pair of flanges 550 and a knob 552 that are configured to couple the 
compression module 544 to a vertically extending tube or pole 540, such as an IV 

25 pole 540 that extends upwardly from a base 541 of a wheeled IV stand 543 as shown 
in Figs. 23 and 26. Flanges 550 and knob 552 may also be used to mount module 544 
to any of the various vertical firame members 542 of wheelchair 530, shown in Fig. 
24, or to any of tihie various portions of legs 548 of walker 538, shown in Fig. 25, 
including inclined portions 546 of legs 548. 

30 Flanges 550 extend away from a back wall 554 of a housing 556 of 

module 554 as shown in Fig. 23. Optionally, a top wall 558 of housing 556 has 
eyelets 460 molded integrally tiierewith. One of illustrative flanges 550 is a V-shaped 
flange 560 and the other of flanges 550 is a straight flange 562. The spacing between 
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an outer vertical edge 564 of flange 560 and an outer vertical edge 566 of flange 562 
is large enough to permit tube 540 to pass therebetween. Knob 552 has a threaded 
shaft 568 that threads through a threaded aperture 570 formed in flange 562. When 
pole 540 is located between flanges 560, 562, knob 552 may be tightened so that pole 
5 540 is clamped between an end 572 of threaded shaft 568 and the segments of flange 
560 forming the V-shape with enough force to hole module 544 in place relative to 
pole 540. Of course, knob 562 may be loosened to permit decoupUng of module 544 
from pole 540, 

Referring now to Figs. 27-29, a variety of module-carrying garments 
10 are configured to be wom by a person and are configured to carry a compression 
module, such as any of those described above. One such garment comprises a 
shoulder harness 580 having a set of straps 582 and a pouch 584 coupled to straps 582 
as shown in Fig. 27. Straps 582 are configured so that pouch 584 is located at the 
person's side between one of the person's arm pits and hips. Harness 580 has a top 
15 flap 586 which is moved to open and close an open top (not shown) of pouch 584. 
Suitable closure mechanisms, such as zippers, hook-and-loop patches, snaps, and the 
like, may be provided at the interface between flap 586 and pouch 584. Pouch 584 is 
sized and configured to receive a compression modxile therein. In addition, a bottom 
panel (not shown) of pouch 584 has one or more openings through which one or more 
20 conduits 588 may extend. The one or more openings in the bottom panel of pouch 
584 are small enough, however, to prevent the entire compression module from 
falling therethrough. Pressurized flxiid is communicated through conduits 588 
between the module carried in pouch 584 and the compression sleeve(s) coupled to 
the person's limb(s). 

25 Another garment for carrying a compression module comprises a 

fanny pack 590 having a belt 592 that extends around a person's waist and a pouch 
594 coupled to the belt 592 as shown in Fig. 27. Pouch 594 is sized and configured to 
receive a compression module therein. Although the person in Fig. 27 is illustrated as 
wearing both a harness 580 and a fanny pack 590, it should be appreciated that, if 

30 desired, only one of harness 580 and fanny pack 590 may be wom without wearing 
the other. A zipper 596 is coupled to pouch 594 for opening and closing a slot (not 
shown) of pouch 594 througji which compression modules may be inserted into or 
removed from pouch 594. A bottom panel (not shown) of pouch 584 has one or more 
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openings through which one or more condmts 598 may extend. The one or more 
openings in the bottom panel of pouch 594 are small enough, however, to prevent the 
entire compression module from falling therethrough. Pressurized fluid is 
communicated through conduits 598 between the module carried in pouch 594 and 
tihe compression sleeve(s) coiq)led to the person's limb(s). 

A further garment according to this disclosure comprises a vest 600 
having a pocket 610 in which a compression module is carried. Li the illustrative 
embodiment, pocket 610 is situated on a back portion 612 of vest 600. In ottier 
embodim'^nts, pocket 612 is situated on one of tiie side portions 614 or on a front 
portion (not shown) of vest 600. Pocket 610 includes a lower, main portion 616 and a 
flap 618 that is moved to open and close an open top (not shown) of main portion 
616. Compression modules are insertable into and removable from portion 616 of 
pocket 610 when flap 618 is in an opened position. Suitable closure members, such 
as an illustrative snap 620, is provided to maintain flap 618 in the closed position to 
retain the compression module in pocket 610. A bottom panel (not shown) of main 
portion 616 of pocket 610 has one or more openings through which one or more 
conduits 622 may extend. The one or more openings in the bottom panel of main 
portion 616 are small enough, however, to prevent the entire compression module 
from falling therethrough. Pressurized fluid is communicated tiborough conduits 622 
between the module carried in pocket 610 and the compression sleeve(s) coupled to 
the person's limb(s). 

A compression sleeve 630, which is configured to couple to a person's 
calf, has a main sleeve portion 632 and a pocket in which a compression module for 
inflating the compression sleeve is carried. Sleeve 630 wraps around the person's calf 
and has one or more inflatable bladders or chambers that inflate to promote blood 
flow. In some embodiments, sleeve 630 is configured as a tube that slips onto the 
person's leg. In other embodiments, sleeve 630 has one or more flaps or straps that 
releasably attach to other portions of the sleeve 630 via suitable couplers, such as 
hook-and-loop fasteners, snaps, or the Uke. Alternative sleeves which couple to other 
portions of a person's limbs, such as sleeves for a person's arms, combination thigh 
and calf sleeves, combination calf and foot sleeves, sleeves that cover substantially all 
of a person's leg, and foot sleeves, may have a pocket for carrying a compression 
module in accordance with this disclosure. 
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Pocket 634 includes a lower, maiB portion 636 and a flap 638 that is 
moved to open and close an open top (not shown) of main portion 636. Compression 
modules are insertable into and removable from portion 636 of pocket 634 when flap 
638 is in an opened position. Suitable closure members, such as hook-and-loop 

5 patches, are provided to maintain flap 638 in the closed position to retain the 

compression module in pocket 634. A bottom panel (not shown) of main portion 636 
of pocket 634 has one or more openings through which one or more conduits 640 may 
extend. The one or more opaiings in the bottom panel of main portion 636 are small 
enough, however, to prevent the entire compression module from falling 

10 therethrough. In the illustrative embodiment, two conduits 640 are shown extending 
from pocket 634, which implies that sleeve 630 has two inflatable chambers. These 
two conduits 640 extend through a sUt 642 formed in an outer layer of portion 632 of 
sleeve 630 and are routed through portion 632 to respective chambers of sleeve 630. 
In altemative embodiments, all portions of conduits 640 are located on the outside of 

15 main portion 632 and commxmicate with respective chambers of sleeve 630 through 
ports that extend from the extemal surface of the outer layer of main portion 632. 

Pressurized flxiid is communicated through conduits 640 between the 
module carried in pocket 634 and the chambers of main portion 632. The 
compression modules used with sleeve 630 are smaller in size than other compression 

20 modules disclosed herein. Due to the shorter length of conduits 640, as compared to 
the conduits of other compression therapy systems described herein, a smaller 
capacity pressure generator may be used in the compression modules configured for 
receipt in pocket 634. In addition, less valves are needed in the compression modules 
used with sleeve 630 due to the fact the compression rnodule is dedicated for 

25 inflating/deflating only compression sleeve 630 rather than pairs of a variety of 
different sleeves. In the illustrative embodiment, pocket 634 is situated on maia 
sleeve portion 632 closer to a top edge 644 thereof than to a bottom edge 646 thereof 

Although the iavention has been described in detail with reference to 
certain illustrative embodiments, variations and modifications exist with the scope 

30 and spirit of this disclosure as described and defined in the following claims. 



